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Fig. 1. Components of hydraulic ram pumps system 
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Table 1. Experimental range of dimensionless parameters 

Standard Deviation Average Minimum MaximumParameter No. 
0.0170.0270.0070.077q/QT1
0.0170.9720.9220.992Q/QT2

0.00090.0250.0260.023nD/uc3
0.1680.3770.6620.10h/hm4

X6�7P�
)��N����3(�& �� 0��Q* |�U�; 1�� �%�<�)��(5 ���X� #�% 
Table 2. Experimental values of the impulse valve's loss in various length strokes 

Friction Coefficient
ξiv

Drag Coefficient
Kd

Lengths of Valve Stroke
S0

No. Test 
58.8525.010.00151
19.936.170.00322
12.052.480.00473
8.671.360.00644
6.710.90.0085
5.420.6680.00956
4.490.520.01117
3.80.4170.01278

99.0R,S0001.0K 29261.1
0d =×= −Equation of Drag Coefficient

99.0R,S0064.0 24141.1
0iv =×=ξ −Equation of Friction Coefficient
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Fig. 9. Details of pumping stage in the last studies 
(Lansford & Dugan 1941; Tacke 1988)  
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Fig. 11. Arrangement of Q/QT observed values versus 
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